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The Species Richness of Birds Visiting a Yard 1s Influenced 
by the Feeders/Seeds Present 
DAVID JOSEPH HORN 
Department of Animal Ecology, Iowa State University, Ames, Iowa 50011 
Although seed preferences of species that visit bird feeders have been well documented, we know little about feeder/seed combinations 
most appropriate for attracting highest species richness or increasing abundance of individual species. I studied how the species 
composition of birds visiting a feeding station was influenced by addition of feeders filled with mixed seed, thistle, and suet in a yard 
that previously contained only a feeder with sunflower seeds. Addition of a seed mixture consisting of hulled sunflower, hulled peanuts, 
hulled millet, and hulled "tree" nuts in an elevated platform feeder increased species richness and total number of birds visiting a 
feeding station. Presence or abundance of Red-bellied Woodpecker (Melanerpes carolinus), Blue Jay (Cyanocitta cristata), American Crow 
(Corvus brachyrhynchos), European Starling (Sturnus vulgaris), Northern Cardinal (Cardinalis cardinalis), and House Sparrow (Passer do-
mesticus) increased when the seed mixture was added. Presence of White-breasted Nuthatch (Sitta carolinensis) increased when thistle 
seed in an elevated feeder was present. Addition of a "Peanut Treat" suet cake in a single-cake capacity, wire-cage increased species 
richness, and presence or abundance of Red-bellied Woodpecker, Downy Woodpecker (Picoides pubescens), and Hairy Woodpecker (P. 
villosus) increased when "Peanut Treat" suet was added. Results indicate that the combination of feeders/seeds placed within a yard 
influences species composition. These results can be used to make more informed decisions on how to attract species of birds of greatest 
interest for viewing. 
INDEX DESCRIPTORS: backyard birds, bird feeding, supplemental feeding. 
Feeding birds has become a popular pastime in recent decades 
(Harrison 1979). In 1991, over two billion dollars was spent on bird 
food, and more than 63.1 million Americans over 16 years old 
watched birds (U.S. Fish and Wildlife Service and U.S. Bureau of 
the Census 1993). As the popularity of feeding wild birds has risen, 
so has the amount of information we know about bird feeding. Re-
search has been conducted on the extent to which feeders provide 
daily energy requirements for birds (Brittingham and Temple 1992a, 
Geis and Pomeroy 1993), the impact of supplemental feeding on 
overwinter survival (Brittingham and Temple 1988, Desrochers et 
al. 1988, Egan and Brittingham 1994), whether bird feeding pro-
motes dependency (Brittingham and Temple 1992b), and avian mor-
tality at feeders such as that caused by striking windows or predation 
(Dunn 1993, Dunn and Tessaglia 1994). 
Geis (1980) reported that black-oil sunflower and white proso 
millet were the preferred seeds of most species that use supplemen-
tary food sources in Maryland, and this information was used to 
promote black-oil sunflower as the initial seed to provide in yards. 
As interest in feeding birds continues, people are interested in at-
tracting a greater diversity of birds, and one way to do so may be 
to offer different varieties of seed. Three major options exist for add-
ing seeds: thistle, suet, and mixed seed (several seed types that are 
combined such as a 33/33/33 mixture of black-oil sunflower, white 
proso millet, and hulled peanuts). 
I examined how species richness and the presence and abundance 
of individual species are influenced by the addition of feeders filled 
with mixed seed, thistle, and suet to a yard that previously contained 
only a feeder with sunflower. This information can be used to make 
decisions on what feeder/seed combinations would be most appro-
priate to attract those bird species one wants to view. 
METHODS 
The study took place in central Iowa from December 1996 to 
March 1997. A total of eight feeding stations was established in the 
yards of six houses. A feeding station was a group of up to four bird 
feeders within 5 m of each other. Because the habitat surrounding a 
yard (e.g., rural vs. suburban) influences the frequency of observation 
for many species (Brittingham and Temple 1989), houses were se-
lected to provide a balance between urban and rural settings. Three 
feeding stations were located in the backyards of houses within res-
idential areas of Ames, a city of over 50,000 residents. One station 
was located at a house within the town of Randall (population about 
250 people). Two stations were placed in a single yard near Boone, 
and two stations were placed in a single yard near Minburn. Feeding 
stations within the same yard were at least 25 m apart from one 
another. Both the Boone and Minburn houses were in rural areas 
surrounded by cropland and pastureland. Of the six houses used for 
the study, only the residents of the Boone site had consistently fed 
birds in the fall prior to the study. 
A latin square experimental design was used to determine the 
effect of different feeder/seed combinations on species richness and 
the presence and abundance of individual species. The study began 
in mid-December with all eight, newly installed feeding stations 
containing a Hyde Super Silo feeder mounted on a 1.8 m Hyde pole. 
The Super Silo is a hexagonal-shaped feeder containing nine feeding 
ports. Below the feeder is a circular aluminum tray that both catches 
seeds that have fallen from the feeding ports and allows larger birds 
to perch. The Super Silo was filled with black-oil sunflower seed and 
placed in a position that allowed for both easy viewing from a house 
window and was also near a tree. Bird feeders placed near vegetation 
may have greater seed consumption than feeders farther away (Cowie 
and Simons 1991). 
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Thistle Feeder Sunflower Feeder 
Platform Feeder 
Window of House 
The Suet Feeder was tied around the trunk of a nearby 
tree or hung on a closeline 
Fig. 1. Experimental setup in which all of the feeder/seed types were 
present at a feeding station. 
As part of the design, three other types of feeders/seeds also were 
present at each feeding station over the course of the study. A plat-
form feeder made by Woodcraft was used to hold mixed seed. The 
feeder is 0.60 m long by 0.45 m wide with legs 0.15 m high. Patio 
Mix, a product sold by the Wild Bird Centers of America, Inc., was 
the mixed seed used to fill the platform feeder. Patio Mix contains 
four ingredients: hulled sunflower (about 50% of contents), hulled 
peanuts (25%), hulled millet (15%), and hulled "tree" nuts (10%). 
Thistle seed was placed in a Droll Yankee TH-3 feeder that was 
mounted on a 1.8 m Hyde pole. The TH-3 is a tubular thistle feeder 
containing eight feeding ports. Below the thistle feeder is a round 
plastic tray. C&S Peanut Treat suet cakes were placed in a single-
cake capacity, wire-cage suet feeder. Figure 1 shows the location of 
feeders in relation to one another at a feeding station when all feeders 
were t:'resent. Specific feeders were chosen because they were repre-
sentative of what many people use when offering seed (Petrides pers. 
comm.). 
In .early January, all eight feeding stations received one of eight 
experimental setups in addition to the feeder filled with black-oil 
sunflower (Table 1). Each feeding station started with a different 
experim~ntal setup. Every week, the experimental setup at each feed-
ing station was changed until each feeding station had each experi-
Table 1. The eight experimental setups used to determine 
how the addition of feeders filled with mixed seed thistle and 
s1;1et influenc~d species composition of birds in a y~d thac' pre-
viously contamed only a feeder with sunflower. 
EXPERI- FEEDER TYPE 
MENTAL MIXED 
SETUP SEED THISTLE SUET 
1 absent absent absent 
2 present absent absent 
3 absent present absent 
4 present present absent 
5 absent absent present 
6 present absent present 
7 absent present present 
8 present present present 
mental setup for one week. No feeding stations had the same ex-
perimental setup during the same week. The initial experimental 
setup at each feeding station and the overall order in which each 
experimental setup appeared at all feeding stations was determined 
randomly. 
Both the presence and abundance of each species visiting the feed-
ing stations were recorded weekly. Species' presence at each feeding 
station was determined by recording whether the species was ob-
served at any of the feeders at the feeding station during a formal 
monitoring session (see below) as well as during casual observation 
of the feeding station throughout the week. Casual observation con-
sisted of unsystematic observations of birds using feeders that took 
place at any time during the week. If the species was present at a 
feeding station during the week, it was assigned a value of 1. If it 
was absent, it was assigned a value of 0. Based upon each species' 
presence or absence at each feeding station during each week, a fre-
quency was calculated (e.g., if a species was observed at a feeding 
station during six of eight weeks its frequency at that feeding station 
would be 0.75). 
To determine the abundance of a given species, a weekly feeder 
monitoring session at each feeding station was divided into five 5-
min periods at least 30 min apart from one another. During each 5-
min period, the total number of individuals of each species at a feeder 
or on the ground within 0.9 m of a feeder was recorded for all feeders 
within the feeding station (0.9 m is half the distance to the nearest 
feeder). I then calculated the total number of birds of each species 
at a feeding station for each 5-min period by summing the number 
of birds found at each feeder in the feeding station (e.g., ifl observed 
3 chickadees on the sunflower feeder and 1 on the platform feeder 
during the 5-min period, I would have recorded 4 chickadees as 
having used the feeding station during the 5-min period). The num-
ber of individuals of each species during the 5-min period with the 
most birds of that species was used in data analysis (e.g., if I had 
observed 4, 3, 3, 6, and 1 chickadees, respectively during each of 
the five 5-min periods conducted during the week, 6 would be the 
value used in data analysis). 
The technique that I used may have resulted in the double-count-
ing of some individuals (e.g., a chickadee may have taken a seed 
from ~oth the P.latform feeder and sunflower feeder during the same 
fi~e-mmut~ penod, therefore being counted twice). However, pre-
v10us stu~1es have shown that the proportion of marked birds using 
feeders directly after. the banding period is highly variable, ranging 
from 0.05-1.00 (Geis and Pomeroy 1993). Thus, it is probable that 
the values I used for data analysis are underestimates of the abun-
dance of birds using the feeders. 
Five-min':1te periods began when at least one bird was visiting the 
fee~mg stat10n and normally took place during the morning hours, 
typ1Cally between sunrise and 10:00 AM. Formal monitoring sessions 
took place at least three days after the experimental setup was in 
place. Feeders were filled at the beginning of each week and replen-
ished with seed as needed throughout the week. ' 
Data were analyzed using a three-factor ANOVA for the fixed 
factor (feeder/seed combinations), and one-factor ANOVA for the two 
random factors (feeding station location and week) using presence 
and abundance as response variables (Table 2) (Zar 1984). The Gen-
eral Linear Model Procedure of the SAS statistical package was used 
for data analysis (S.AS Institute Inc. 1985). ANOVA tests were only 
conducted on speC1es with > 15 observations. All results were con-
sidered significant if P < 0.05. 
RESULTS 
Over the course of the study, 1,645 observations of 23 species 
were made (Table 3). The ten most abundant species in descending 
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Table 2. ANOVA tests used to determine the effect of differ-
ent feeder/seed combinations on species richness and the pres-
ence and abundance of individual species. 
SOURCE 





Mix * thistle 
Suet 
Mix* suet 
Thistle * suet 














order were: House Sparrow, Dark-eyed Junco, American Goldfinch, 
House Finch, Northern Cardinal, Downy Woodpecker, Black-capped 
Chickadee, European Starling, Blue Jay, and White-breasted Nut-
hatch. 
Species richness as well as the total number of individuals of all 
species combined were influenced by feeding station location (P = 
0.0001 and 0.0031, respectively). Moreover, the location of the feed-
ing station affected the presence or abundance of all 14 species with 
> 15 observations: Red-bellied Woodpecker (P = 0.0001 and 
0.0001, respectively), Downy Woodpecker (P = 0.0001 and 
Table 3. The mean number of birds of each species recorded 
during weekly monitoring sessions at all feeding stations com-
bined over the course of the study. 
SPECIES 
Rock Dove Columba livia 
Mourning Dove Zenaida macroura 
Red-headed Woodpecker Melanerpes 
erythrocephalus 
Red-bellied Woodpecker Melanerpes carolinus 
Downy Woodpecker Picoides pubescens 
Hairy Woodpecker Picoides villosus 
Northern Flicker Colaptes auratus 
Blue Jay Cyanocitta cristata 
American Crow Corvus brachyrhynchos 
Black-capped Chickadee Parus atricapillus 
Tufted Titmouse Parus bicolor 
White-breasted Nuthatch Sitta carolinensis 
European Starling Sturnus vulgaris 
Northern Cardinal Cardinalis cardinalis 
American Tree Sparrow Spizella arborea 
Harris's Sparrow Zonotrichia querula 
Dark-eyed Junco junco hyemalis 
Red-winged Blackbird Agelaius phoeniceus 
Brown-headed Cowbird Molothrus ater 
Purple Finch Carpodacus purpureus 
House Finch Carpodacus mexicanus 
American Goldfinch Carduelis tristis 
House Sparrow Passer domesticus 

























0.0001), Hairy Woodpecker (P = 0.0001 and 0.0001), Blue Jay (P 
= 0.0596 and 0.0375), American Crow (P = 0.0001 and 0.0008), 
Black-capped Chickadee (P = 0.0017 and 0.0018), White-breasted 
Nuthatch (P = 0.0001 and 0.0001), European Starling (P = 0.0001 
and 0.0024), Northern Cardinal (P = 0.0001and0.0002), American 
Tree Sparrow (P = 0.0002 and 0.0284), Dark-eyed Junco (P = 
0.0005 and 0.0663), House Finch (P = 0.0001 and 0.0001), Amer-
ican Goldfinch (P = 0.0001 and 0.0053), and House Sparrow (P = 
0.0001 and 0.0037). In addition, the Rock Dove, Red-headed 
~oodpecker, Harris's Sparrow, Red-winged Blackbird, and Purple 
Fmch were only observed in a single yard. The American Tree Spar-
row was the only species whose abundance was influenced by the 
week of the study (P = 0.0396). 
Species richness increased when mixed seed or suet was added to 
a ~eeding station (Table 4). At the four experimental setups where 
mixed seed was present, the mean number of species visiting a feed-
ing station was 9.6, whereas at the four experimental setups where 
mixed seed was absent the mean number of species was 6.9 (standard 
errors (SE) = 0.5 and 0.6 respectively, P = 0.0001). When suet was 
present in the experimental setup, the mean number of species vis-
iting a feeding station was 8.9, versus 7 .5 when suet was absent 
from the experimental setup (SE = 0.6 and 0. 7 respectively, P = 
0.0053). The total number of individuals visiting a feeding station 
also increased when mixed seed was present. The mean number of 
individuals was 30. 7 at the four experimental setups where mixed 
seed was available, but 20.2 when there was no mixed seed at the 
experimental setup (SE = 2.7 and 2.7, respectively, P = 0.0039). 
Neither species richness nor the number of individuals at a feeding 
station was affected by the addition of a thistle feeder. Moreover, no 
interactions were observed among treatments. 
The presence of eight species was influenced by the addition of 
another feeder/seed type to a feeding station (Table 5). The addition 
of mixed seed influenced the presence of five species, one species was 
affected by the addition of thistle, and three species were influenced 
by the addition of suet. The abundance of seven species was affected 
by the addition of another feeder/seed type to a feeding station (Table 
6). Specifically, the addition of mixed seed influenced the abundance 
of five species, and two species were influenced by the addition of 
suet. 
DISCUSSION 
The bird species that visit a feeding station are dependent upon 
their distribution in the area. If a species is not present in the area, 
then the addition of other feeder/seed types that may increase its 
presence or abundance will be ineffective. For example, if Red-bel-
lied, Downy, and Hairy Woodpeckers were not present in the area 
within which a feeding station was located, then the addition of suet 
to a feeding station would have little effect. Brittingham and Temple 
(1989) found that 16 of 21 species exhibited differences in abundance 
depending upon whether feeders were located in northern or south-
ern Wisconsin. 
Patio Mix presented in an elevated platform feeder increased the 
occurrence and abundance of birds that normally feed on the ground 
(e.g., American Crow, European Starling, and House Sparrow) and 
birds that may have been too large to consistently feed on the Super 
Silo (e.g., Red-bellied Woodpecker, Blue Jay, and American Crow). 
In addition, the seeds in the Patio Mix may be more attractive to 
birds than black-oil sunflower, thistle and/or C&S Peanut Treat suet. 
For example, peanut kernels, one of the four components in the Patio 
Mix, are the most attractive seed for Blue Jays, whereas black-oil 
sunflower is only one-fifth as attractive (Geis 1980). 
The C&S Peanut Treat suet cakes presented in a single-cake ca-
pacity wire-cage increased the presence and/or abundance of wood-
24 ]OUR. IOWA ACAD. SCI. 106(1999) 
Table 4. Mean species richness and the total number of individuals of all species combined for each of the eight experimental 
setups (for each experimental setup, n = 8 weekly monitoring sessions). 
EXPERIMENTAL SPECIES TOTAL NUMBER 
SETUP RICHNESS SEa OF INDIVIDUALS SE 
Sunflower only 6.4 1.3 16.3 5.0 
Mix added 9.1 1.2 29.5 5.6 
Thistle added 5.4 1.2 17.5 5.1 
Suet added 6.9 1.1 20.5 4.8 
Mix and Thistle added 9.3 1.4 30.5 6.5 
Mix and Suet added 10.3 1.1 35.0 6.4 
Thistle and Suet added 8.9 1.5 26.4 7 .1 
Mixed, Thistle, and Suet added 9.6 0.7 27.9 3.0 
astandard error 
Table 5. Species whose presence was influenced by the addition of another feeder/seed type to a yard that previously contained 









Red-bellied Woodpecker 0.53 
Blue Jay 0.94 
American Crow 0.22 
European Starling 0.38 
Northern Cardinal 0.75 
White-breasted Nuthatch 0.66 
Red-bellied Woodpecker 0.47 
Downy Woodpecker 0.81 
Hairy Woodpecker 0.63 
FREQUENCY 
SEb AB SENF SE p 
0.09 0.22 0.07 0.0004 
0.04 0.22 O.Q7 0.0001 
0.07 0.Q3 0.03 0.0076 
0.09 0.13 0.06 0.0039 
0.08 0.56 0.09 0.0376 
0.09 0.50 0.09 0.0221 
0.09 0.28 0.08 0.0270 
0.07 0.47 0.09 0.0001 
0.09 0.31 0.08 0.0004 
aFrequency of weekly feeder monitoring sessions in which species was observed when feeder/seed type was present in the experimental setup 
(n = 32) 
bStandard error 
cFrequency of weekly feeder monitoring sessions in which species was observed when feeder/seed type was absent in the experimental setup 
(n = 32) 
peckers (e.g., Red-bellied, Downy, and Hairy). This may be due to 
woodpeckers' affinity for suet over other seeds that were available 
(Horn pers. obs.). 
One reason why the addition of a thistle feeder did not increase 
richness or the abundance of individual species may be the relative 
attractiveness of the seed. Although thistle is readily consumed by 
the Mourning Dove, Dark-eyed Junco, Purple Finch, House Finch, 
and American Goldfinch, for each of these species other seed types 
such as black-oil sunflower or white proso millet are preferred (Geis 
1980). Why White-breasted Nuthatches were present at feeding sta-
tions more often when thistle was present at the feeding station is 
unknown given the species' low affinity for thistle (Horn pers. obs.). 
One surprising result from this study was that I only detected an 
effect of week for one species, American Tree Sparrow. Leck (1978) 
found an increase in feeding activity during periods of snowfall and 
decreasing temperatures. One reason why I may not have detected 
an effect of week is that weekly feeder monitoring sessions did not 
necessarily take place during winter storms. Thus, although storms 
did occur throughout the study, the influence of snowfall on birds 
would not have been documented. A second reason why week may 
not have been important is that none of the feeding stations were 
visited by eruptive species, such as Common Redpoll (Carduelis flam-
mea) and Evening Grosbeak (Coccothraustes vespertinus), that may be 
present at a feeding station one week and absent the next. 
There are several problems with this study. Two of the houses 
used each had two feeding stations. Thus, at these houses the same 
population of birds was sampled at both feeding stations. Conse-
quently, feeding stations within the same yard may lack indepen-
dence. The monitoring protocol recorded birds that were on the 
feeders or feeding on the ground within 0.9 m of the feeder. It is 
possible that species recorded on the ground were not using the 
spilled seed from that feeder or were consuming seed from another 
feeder that had blown more than 0.9 m. This may have been par-
ticularly likely with the small thistle seed. The results obtained using 
Patio Mix may not be repeatable with other mixed seeds because all 
seed mixes do not contain the same ingredients. 
The position of feeders in relation to each other or to other features 
within the yard may influence birds (Grubb and Greenwald 1982, 
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Table 6. Species whose abundance was influenced by the addition of another feeder/seed type to a yard that previously contained 





MEAN# OF INDIVIDUALS OBSERVED 
WHEN TREATMENT WAS: 
SPECIES PRESENTa SEb ABSENTC SE p 
Mix 
Red-bellied Woodpecker 0.5 0.1 0.1 0.1 0.0013 
Blue Jay 1.7 0.3 0.1 0.0 0.0001 
American Crow 1.2 0.5 0.0 0.0 0.0150 
European Starling 1.6 0.6 0.3 0.2 0.0232 
House Sparrow 7.8 1.4 3.3 0.8 0.0040 
Suet 
Downy Woodpecker 1.3 0.3 0.8 0.2 0.0130 
Hairy Woodpecker 0.7 0.2 0.2 0.1 0.0009 
•Mean number of individuals observed during a weekly feeder monitoring session when the feeder/seed type was present in the experimental 
setup (n = 32) 
bStandard error 
cMean number of individuals observed during a weekly feeder monitoring session when the feeder/seed type was absent in the experimental 
setup (n = 32) 
Geis pers. comm.). Dunn and Hussell (1991) found that the height 
of a feeder from the ground influenced the number of visits by Amer-
ican Goldfinch. Cowie and Simons (1991) found that the use of 
feeders was influenced by the distance to the nearest vegetative cover 
or house. 
The type of feeder that is used may influence the number of visits 
by birds and their seed consumption (Horn 1995). Geis and Pomeroy 
(1993) found that species consumed different amounts of sunflower 
depending upon whether seed was offered in tubular feeders, on the 
ground below the tubular feeders, or on a table. For this study, I am 
assuming that the Hyde Super Silo, platform feeder by Woodcraft, 
Droll Yankee TH-3 feeder, and single-cake capacity, wire-cage suet 
feeder do not limit use by any species that would normally eat that 
seed type (Horn pers. obs.). If they do, then results observed may be 
partially due to an effect of seed presentation rather than the addition 
of a given feeder/seed combination. All of the feeders in this study 
were selected because they represented typical feeders purchased for 
the seed type that was presented. However, because feeder and seed 
are confounded in this study, conclusions are limited in scope to the 
feeder/seed combinations used. 
Many people who feed birds are not familiar with the combination 
of feeders and seeds necessary to attract those species of interest to 
them. Results from this study indicate that the feeder/seed combi-
nation presented may influence species richness and the abundance 
of individual species that will visit a yard. 
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